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Study on Structural Behaviors of LNG Storage Tanks (Part 2)

———Nonlinear Thermal Stress Analyses of LNG Storage Tanks

Hajime Ohuchi Toshio Nomura
Yoshikazu Maeyama Toshikazu Takeda

Abstract

This report gives the results of axisymmetric finite element analysis described in Part 1
applied to two actual structures. The first structure is a dike construction around an LNG
storage tank on the ground surface. The adequacy of the design method and the safety of
the structure are discussed by thermal crack analysis of the prestressed concrete cylindrical
dike under leakage conditions. Analytical results show that circumferential thermal stress
N, has little difference from design thermal stress, M, is reduced at the lower part of the
wall, and the vertical bending moment M, becomes larger, which suggest that thought should
be given to eliminating prestressing force. The second example is an underground LING
storage tank. The adequacy of the design method is discussed by means of creep-crack
analysis in case of transient thermal load in normal operation. The analytical results show
that (1) thermal stress can be determined within a relatively short term, say one to three
months. (2) In case of combined creep and crack stress conditions, cracks of concrete under
creep can be controlled by tensile stress relaxation, which makes slight difference in resultant
stresses with independent crack analysis. (3) Bending moment by thermal stress becomes
50~60% in comparison with that under the elastic condition.
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